Non-invasive screening method for Fabry disease by measuring globotriaosylceramide in whole urine samples using tandem mass spectrometry.
Fabry disease is an X-linked sphingolipidosis due to a deficiency of alpha-galactosidase A, which leads to the accumulation of globotriaosylceramide (GL-3) in several organs. When recombinant human alpha-galactosidase A is intravenously administered repeatedly before the patient develops permanent tissue damage, there is evidence that the accumulation of GL-3 is decreased in some organs and that the clinical symptoms are alleviated in some patients. However, Fabry disease is rare and many patients are not diagnosed until adulthood after irreversible tissue damage has occurred. Our group has developed a simple and non-invasive screening method for Fabry disease that measures total GL-3 in whole urine samples by tandem mass spectrometry. Using this method, we found that the concentration of GL-3 in whole urine sample from hemizygous patients, including pre-symptomatic young children with classic type Fabry disease, was significantly higher than that in controls. The mean concentration of GL-3 in urine from heterozygotes with symptoms was significantly higher than control concentrations, but GL-3 levels in the urine from 2 out of 8 heterozygotes of classic type Fabry disease were within control levels. An asymptomatic 14-year old hemizygote in the family of a cardiac variant did not have elevated urinary GL-3. Therefore, screening for the classic type and probably renal variant of Fabry disease is possible by measuring urinary GL-3, using our method. The early diagnosis of cardiac variant hemizygotes and some heterozygotes with all types of Fabry disease will not be possible using our method. We propose that this procedure can be used as a reliable, non-invasive, simple method for general and high-risk population screening for hemizygotic patients with the classic type and probably renal variant of Fabry disease.